By ALBERT J. WALDERHAUG

The Composition of Value Added in

Input-Output Study

THIS article presemts estimnies of
the composition of value added Ly
industry in 1963, supplementing the
data on total value addsd by industxy
that were published in the initial article
on the input-output study for 1963.
Also presentod are some illusirations
of how these mew and more detsiled
data can be used to estimate the impact
thet changes in the lewel or compaosition
of GNF may have on the apgrepate
lewels and industrial composition of the
value-nddad componants.

Az defined by BEA, an industry's
value added 15 the measure of its con-
tributicn to GNF, i.e., to the Natlon’s
ouiput of goods and services.? It can be
measurad as the differenca batween the
value of the industry's total ontput and
the cost of the goods snd serviees it
purchases from odher industries; or,
it can be calculated by summing the
indusixy's payments io the faclors
of production {employee compenss-
tiom, profits, afe.) and its nonfactor
costs {depraciation, property and sales
toxes, ete.). This article shows value
added divided inte § componenta—
employes compensation, indirect busi-
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ness: taxes, and property-type income
{grosa of depreciation)—for aach of the
78 producing and 4 special indusiries
of the 1983 input-cutput table,

These eatimates were developed from
dn.bq. compiled for the more aggrogative
maries on grosa product originating
(GPO} by industry published annvally
by BEA. The value-ndded components
have been resllocated to match the
industrial classification and the con-
cepte and conventione relating to defimi-
tions of output used in the 1963 I-O
study.® A reconciliation of thess newly
devaloped estimates of industry value
added for the year 1963 with tha GPFO
estimates for 1963 is provided in sn
appendix to this srticle so that GFO
data and mational income by industry
datp available for other years can be
adapted for umse in - inputwutput
analyzis, .

The sdditional detail on somponsnts
of vealue added permit an Interesting
application of mput-output - analysis.
The deteil is used, in conjunction with
data on imports from the original
1943 I-0 study, to caleulats the amount
of primery inputs (velue added and
imports) that would be gencrated
direetly and indivectly by the sale of
one unit (ona dollar or ome million
dollars’ worth) of sach industry's out-
put to final dsmand. Althooph the
principsl focus of this article iz on the
additional detail on ths eomponents
of value added, the use of these dats

‘within the I-( framework to show the

relatonship batween an industry’s sale
to finsl demand and itz direct and in-
direct demand for primary imputs re-
guires the inclusion of imports for
eompleteness. The estimates presented
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" in this article of the amounta of the

primery inputs generated by an im-
dustry’s sales to finsl demend show

I CHART 1)

Industrial Compostion of
Yalue Added, 1963
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that itz composition vartes widely
among industries and therefore, diffar-
ent patierns of final demend will have
asgociated with themn different propor-
tions of the welag-added components.

Threa uses for the new valne-added
detail ara illustrated in this articled
{13 Tt 15 vsed to measure the amounts
of ithe valie-mided components and
of imports generated by each major
GNP component in 19883, (2} It is
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nsed to measure tha impacts that $1
billion of final demend spent in slterns-
tive ways can have on the aggregats
ammount of employee compepnsation.
This type of snalysis can be carried

out for other componenta of walue -

added 25 well. (3) I i5 used (with
cartain rather restrictive sssumplions)
to0 trace the impact that changes in
post in any one industry can have on
the prices of other indusiries’ producta.

Composition of Value Added

Industrial ovigin of value edded and
its componsitts

Table 1 shows total value addad in
¢nch FO indvstry, dissggregated into
thres eomponants: smployee rompansa-
tiom, indirest buginess taxes, and
property-type incoma. The industry
detail in tabie 1 is that used in the 35-
order 1.0 iablen published in tha
November 1969 article. Total ocutput
{eolurnn 13 and value sdded (column 2)
are the sawe as published in table 1 of
that article. The I-Q value-added com-
poments relata to the detail published
in the national income and product
{(NIF) accovntz as follows:
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Some components shown in the NIP
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accounta, however, affact just a fow
I-0 industries. Bentsl meome of persons
pecurs only in the resl estate and rentel
mdustry {{-O 71), the surplus of gov-
wroment enterprises, in- Federal and
Btate and local entexprises (-0 78, 79),
and the inventory valuation adjustment
iz shown separately in I-O 87.

Chart 10 shows the percentages of
total value added, and of sach of its
componenta, originating in each mujor
industry division in 1963. It is based
on the dats in columns 25 of tabls 1.
Manufacturing was the main soures of
value ndded, contributing 29 pereent
of the totel; it wes followad by trade
with 15 percent, and by finance-insur-
anae-ree] estate with- 14 percent.

Manufacturing was an even more
important source of employes cormpeon-
gation than of velue added as a whaole,
accounting for 33 percent. The next
most important soures, with 17 percent,
was tha ‘“‘other’’ industries (pensral
government, households, and the rest
of the world).

Trade nocounted for the lxrgest share,
30 percent, -of indirect husiness taxes,
meinly reflecting sales tewes collected
in trade chsnnels. Finence-insurance-
res] estate and menufacturing followed
cloaely with 27 pereent and 26 percent,
respectively. Froperty taxes on rental
property and an owner-occupied hows-
ing are the main element in indivest
buginess taxes originating in finanee-
insurance-real estate, and excise taxos
are the mein element in manufacturiag.

Fmance-insurance-resl estate was the
mhain source of propecby-type incomae,
accounting for 27 percent of the total,

8b

Tmputations in the nationsl accounts
for the value of banking servicas pro-
vided without explicit sharges and for
the rental value of owner-cccupied
housing have & strong influence oo
estimates of profits and of rental ncome
of persons and, therefore, on the prop-
eriy incorne compeneni of value added
in this industry divisieon, Manufestor-
ing's share of property-type income
was 22 petcent—smeller than its share
of value added az a whole. Agriculture
pecounted for @ percent of properiy-
type income, double ite share of value
ndded as a whele, reflecting the import-
snce of net earnings of farm proprietors
in this sector of the economy. -

Value added comporents

For all industries combined, employee
compensation aceountad for 52 percent
of walue added in 1963, property-type
income for 33 percant, and indireot
business taxes for 9 percent. Columns
6-0 of table 1 show the composition of
each industry's value added. The com-
position s plotted in chart 11, where
the industries ars fanked according
to the share of empleyes compensation
in walue added. The employee com-
pensation share of value wdded m
Faderal Government enterprises (I-0
78) is slightly over 100 percent because
defivite, meinly in the post office,
more then offset earnings of other
Foderal enterprises. From this point
the compensation shers rangea down
to glightty over 2 percent in the resl
estate and rentel indusiry (I-0 71)
whose low share is due msainly o
definitions and conventions wused in
the I-0 study; compensation for main-
tenence construction done on force
account is redefined out of the induatry
in the I-0Q accounits (see technicel
note] and imputaiions for the rental
velue of owner-occupied housing, al-
ready meationed, are included.

Employea compensation was less
than half of value added in only 15
of the I-0 industries. Two types of
indusfry are in this group. The firat
consists of industries where selfs
employment is impertant, which booste
property-iype income relative to em-
ployee compenseton. This type in-
elndez farms (I-0 1 and 2}, forestry
and fisheries {I-0 3J), and services,
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such 85 puto repair (-0 75). The
second type eongists of indvatries with
hesvy investments in . property or
natiival resources. They are the highly
sutomated and meechanized industries
guch a8 those prodociog chemicals
{I-0 27}, drags and cleaning and
toilet preparationa (I-O 28}, and to-
bacco products (I-0 15); or utlities
with heary imvestment in plant and
equipmenc, e.g., electric, geas, water, and
ranitery services (IO 65) end com-
munications -0 98); or exirecive
industries, eg., iron mining -0 5
. end petrolevm and natural gas (-0 B).

The indivect business tax share of
valne added is beiween 2 and 5 percent
in most industries. 16 is a bit higher in
indusiries where investment in property
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1z significant, such as sgrieniturs, min-
ing, and real estate remtals, reflocting
the property tax. The share of indirect
business texes in value added is gl=o

relatively high in industries that moaka.

significant payments of excise and
special cales taxes, such as icbaceo

products {I-0 15}, petroleum products
(I-0 31), communications (I-0 &4),
aleoholic beverages (part of food proc-
esxing, I-() 14}, moior vebicles (10 59),
amusements (IO 76), rubber tires
(part of rubber and miscellaneons
piastics, I-0 32), and household appli-

ances ([0 54).# The share is relatively -

high in finance and msurance {I-0 70)
kecanse of the stock frapsfer tax, and in
irade (1-0 33 becauze of geners] anles

taxes.

Yalue Added and Outpat

Falue added related to industry*a
total outpul

Columns 10 through 15 of table 1
show the ratio of each mdustry's value
added, and its components, to the in-
dustry’s total ontput. The ratio of
valie added te output varies from
high of 35 percent in communications
{I-0 &6) t0 a low of 18 percent in
miscellaneous textiles and floor cover-
ing (I-0 17).%

The higher sn industry’s ratio of
value added to cutput, theless input of
goods and sarvices it requives from other
industries, and the less impact & chenge

in demand for its ¢utput wil! have on
other industries.

The industries with the highest ratios
are meinly service-type industries—
comptications (I-0 58), real estate and
snd rentels (I-O 71), Federal Govern-
ment enterprises {I-0 78}, trade (I-
0O &%}, ete,—or axtractive industries—
goal mining (I-O 7}, crude petroteum
and natural gas (I 8). Of tha 23
industries in which value added is 50
percent or more of output, only 3
are manufacturing indusiries: opticel,
ophthalmie, and photographic squip-
ment (I-0 63}, glaze and glass produetz
{I-0 35), and office, computing and
aocounting machines (-0 51). The
industriss with the lowest ratios of
value added to output are mainly the
highly mechanized manufacturing in-
dustries that process large volumes of
raw materials without much labor, or

of the first type are petrclenm refluing
{I-0 31), textile manufacturing (I-
O 16, 17), and primary nonferrous
metals (I-0 38). Manufacturars of
farm machinery aod equipment (I-0
447 and of modor vehiclez and equip-
ment (F-O 50) are examples of the
latter type.

Prima inputs dollar in-
drsiry’ sats 10 fiaat demand

Input-output analysis establishes the
relationship batween the value of prod-
ucis delivared to final demand (GNP
end the primary inpuis required direcily
and indirectly iIn order to supply them.
Priruary inpwis are those inputs that
wre not the output of other producing
industries in the system; they consist of
the compeonents of valus added and
irnported poods and servicea. This sec-
tion shows the value-added snd import
content of £1.00 of each industry’s final
product.

To deliver & unit of its preduct to
final demsnd, each industry divecily
snd indirectly copsumes the cutput of
the ather producing induateies in com-
bination with its ¢wn primary inpois of
value added and importa. The ountput
provided by its supplying industries
can It turn be dissggregated into the
primary inpuis of these industries and
output supplied by ther suppliers.
This snalysis can be contmued m turn
through the full chain of production so
that sach indusiry’s output is fully
decomposed into its own primary inputs
and its consumption of the primary
inpute of its direet and indirest sup-
pliers. In this way the requirements for
sn industry to deliver a unit of its
product t¢ final demend no longer con-
gists of the outputs of its direct and
indirect suppliers but of the primary
inputs that have been absorbed by
itzelf and its supplists.

One way to calenlate thesa primsry

of bl n and the ded-
Initon of cutpnl iy witdelale e tebell ionds o oL 108 () o4 pppemble highly fabricated and  input requirements for an industry is to
B e e s O rs Wil otk therefore costly components. Examples multiply the coefficients from its column
Fouitichts I Takle 1. m%u&mﬁzﬂm?w bodal vadoe added, §=1,501
LThl.dumm,yl hzsres trarsl entectalnmant (I-0 M, Tqial Lol Ethe niiastor rafiwts 1).5. sarnings fom

B3 e S b s (O B et wseenl S el S e of e, e R R

?-Th-mlluntﬂluumw {45 cumpenwils to total cutpat e Fodeml Oevemunmnt Ptk "‘. Mgt tu[thamlﬂihﬂim et L%
7k} agres wilh ¥ it mmumnmﬂanupub“ﬂhdinmﬂ g jnh%"mué“}n e Pty v Daymenia B hovelan, Teestmert

-5
.0 o T Aaace Mﬂmﬂm‘a e,

R
“I; wrgld rntgdm i et £ [ttty

oG
Mmmz.a,msmi-o - e, 1

by eontlovds the oparation of the
ki o

Commediy Credit Cor-
m%mmw:-m

3 Ol phyments
he determ[nad [ngependenily jo oiher yaarm, cha 1061 mthe wollkd haws o
%u"“ 0 aLher year, vy

Hort.—Detsfls vt Bl b potalY he@wein of malmling. Soorce: U8, Dapertmmedk of
el T nnumw Aixlyale. £



38

3Iﬂtﬂ—l-—lnl-

L Dewarineit o Civwemrs, Byress ol Eomesds Assdysy

R w e NP L S S P g e R AN AR T A SRS R ISR BRSNS RBEbHgs0R-seE=gas.

SURVEY OF OUREENT BUSINESS

e CHART 11

Camposition of Value Addad:
industries Ranked by the Share of Employes Compensation in Yalue Added
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in the total requiremenis tebls in the
input-output -study (tsble 3 in the
November 1869 articla) by the ratio of
vaiue added to output for the corre-
sponding producing industry shown in
columns 10-18 of table 1 (with a ratio
of 1.0 epplied to imports). When the
cesficients in any given column of the
total requirements teble are multiplisd
by the retios of total walue added to
output for the apprepriate producing
industriés, the derived ratios will rapre-
sent the amovpts of value added and
imports required directly and indirectly
to deliver $1.00 of output to finsl de-

- mand {GNF). The derived ratios in

esch column will sum te 1.0: that is,
$1.00 of sales to finel demand generates
$1.00 of value sdded.” This demon-
strates that the value of an industcy's
finel output is the sum of the value
added by that industry and the value
thad has been added by all the other
induatries {including imports) that sup-
plied inputs directly and indirectly. If
the total requirements coelficients for a
given industry are muliiplied by the
ratios of the separeta valua-added com-
penents to output, ome can caleulats
the amoundés of the separaie primary
inputs {the three walue-added cora-
ponents plus imports) that directly and
indirectly zaalke up $1.00 of the given
industry’s final esutput. Table 2 chows
the value-added and import content per
dollar of each industry’s final produst
in 1063.

It can be seen from tabla 2 chat the
ecomposition of the primary inputs per
dollar of final output varies widsly
ameng industries. For instence, $1.00
gpemt on tobacco produsta (I-00 15}
generater 21 cents of employes corn-~
pensation, but if spent on aircrafl and
partz (I} 60} it genernites T8 cents of
employee compshsation, The amount
of ndirect business taxes per doltar of
fina] output is a fairly uniform 4 to 5
‘senis except in indusiries such as fo-
bacco (10 15) and petrolenm (I-0 313
whose products are subject to special
excise taxes. The amount of property-
type income per doller of final output
ranges from, 7 cents for Federal Govern- -
ment enterprises (I-0 78) to 66 cents

7. Bepttge o §ive Treatmwent of scomp kd Uypridocis ko the
FLatpment res sk enialiAcation,
mﬂ b Bt mﬁgmmm e
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far agricultural crops (I-C 2} and the
raal estate and rentel industry (1-0 T1).
The amomnt of imports per dollar of
finsl output is geperally less than & cents
except in industries in which imports
are a significant part of total supply,
such a8 forestry smd fishery products
-0 3} snd iron mining (I-O 5).

Yalne-Added and Import Condent
of GNP Components, 1963

THE estimsted primszy impuls par
dollar of industry ssles o final demand
(tabla 2) wers usad to caleulats the
emount of emnployee compensation, in-
direct business taxes, property-type in-
come, and imports generzted in 1962
by aach major GNP component: per-
sonal consumptlion eéxpenditures, proes
privete domestic investment, gross ex-
ports, Federal Government purchases,
State and local government purchases.
Sales by esch I-Q industry t¢ each of
the major GNP components in 1963
ara shown in table 1 of the November
1969 STrvEY article. These dats on the
indusirisl composition of the GNF com-~
ponents combined with the data pre-
sented here op, primary inputs required
per dollar of each industry’s sales to
final demand yield the astimates shown
in table 3 of the amounts of amployes
compenszation, indirect businesa taxes,
property-iype incoms, and imporis gen-
ernted by each GNP component.®

In caleulating GNP, exports are en-
tered nat of imports. In input-output
poalysis, however, it is gross exports
that are of interest when cne wants %o
trace the direct and indirect mpacts of
final demand go. the producing indus-
tries, In table 3 of this article, the
export column of finel demand reflects
gross sxports, and the accounts are bal-
anced by showing gross imports as a
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Table 3.——Value-A dded and Inmipert Content
of Major Components of GNE, 1963
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primary. input. In this way it ispuﬂsihle
to show the direct and indirect import
content of the various cnt.e.gums of final
demend.

The top panel of tabla 3 shows the
dollar amounts of the primary inpuis
genarated by each major component of
final demand. For instance, personal
consumption expenditures (FCE) gen-
erated $176 billion of employes compen-
gation in 1963, $43 bhillion of indirect

- business taxes, $141 hillion of peofit-

type incoma, and $17 billion of importa.

The second parel of table 3 shows
the distribution of esch primary input
among the components of final demand.
Personal consumption expenditures are
the largest final demand component,
accounting for 60.9 pereent of pross final
demand. However, the shares of tha
primary inputs genersted by personsl
consumption ' expenditures range a3
low as 5§1.3 percent for employese com-
pensation and ess high as 78.3 percent
for indirect business taxes.

Conversely, the impact of gross
private domestic investmem? s heavieat
on amployee compensation and least on
indirect business taxes: pross private
domestic investment aecounts for 13.9
percent of gross final demend but it
generates 15.7 parnent of tobal employes
compensation and only 10.3 percent of
total indirect business taxes.

The third panel of table 3 shows the
compogition of each component of Hnal
demand in terms of primary inputs.
Differences in these patterns of primary
mputz resuit from the differing indus-
trial compogition of the expenditures for
final products that make up the om-
penents. The composition of totsl final
demand I 1963 was 55 percent em-
ployee compensation, 9 percent mdwect
buginess taxes, 32 percent propariy-
type incoms, u.nﬁ-tpe:rnent-impurta The
composition. of PCE in terms of primary
inputs was markedly different, with

employae compensation accounting for
47 percent and property-type income for
37 percant, This difference is related to
the fact that Yarge amounis of consumer
expenditures axe for output of the food
(I-0 14), wrade (I-0 €9), and real
eatate and rentel (I-0 71} industries,
whoea value-ndded content (as shown
in teble 2} is characterized by relatively
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small amoundiz of employes compensa-
tion and large smounis of property-type
income; and to the fact that many sales
and .excise taxes are aimed st products
‘and setvices consumed by persons.

The rather large share (62,5 percent)
of employee compensation in the pri-
mary inpuis generated by gross privete
domestic investment reflects the fact
thet the new construchon industry
{I-0 11}, whose value added content
consists heavily of employee compensa~
tion, malkes up over 50 percent of this
finel demund caiegory.

Income frove foreign mvestments {0
86}, and from the sales of agricuitural
aropa (F-0 2), feod and kindrad predusts
{I-0 14}, and chemicals {I-0 27} were
importsnt sxport receipts in 1963. Thesze
industries all have igher-than-average
ghares of property-iype incoms in thei
valus addad: thersfore, property-type
incomne has an above averags share

SURVEY OF CURRENT BUSINESS

{44 percent) in the pnmm'y input con-
tent of exporis.

Compensation of Government am-
ployees is a signifiesnt part of the
purchasea of both Federal and Siate-
local governmoents, and thys is the dormi-
nant element i the primary inpuats
genarated by government purchases.

Imports constitute 4.3 parcent of pri-
mary inpuis to final demand a9 a whole,
and thers is a similar impore share in
the primary inputs generated by per-
sonal consumption expenditures, pri-
vete investment, and exports. Imports
sre a very cmall share (1.6 percant) of
the primary inputs generated by State-
local government purchases, hut are
6.3 percent of the primary inputs
generated by Fedaral Government pur-
chases. Expenditures to maintein estub-
lishments overseas were  largaly

responeibla.

Industrial Compesition of Ymployee Compensation Generated by
Alternative Patterss of Kinal Demand

THIZ section illusirates the use of
input-output analysis and the walue-
added data presented in this article to
examine the amount and tha jndustrial
distribution of employee compensstion
generated by differemt types of final
expenditures. The technique can, of
course, be used to exsmine impacts on
the other components of value added
as well.

The illustration considers four differ-
ent $! billion inerements to fizal
demand, eack of which could result
feirly directly from policy decisions.
The first elternative is $1 billion of
PCE—i.e., 81 billion whose industrial
composition iz the same as thaét of
PCE.! This might be thought of as,
ex., & changa ie spending resulting
from chenges in personal income taxes.
The second sliemative uses the indus-
trial composition of gross privete do-
mestic investment, and could rapresemt
» change in spending reauliing from a

in the investment tax credis.

B The T ol sTpsivifiume wre Treant. b3 ba iing-
R ft
L] may diifer oom

hat o mﬂmgn‘,‘“ﬁg.

The industrial composition of govern-
meni purchases of goods and services
for public education is wsed for the
third alternative, and the fourth uses
the composidon of inpuis required for
the construction of myltifamily housing.

Each expenditura alternative was
applied to a special matrix of eoeffi-
cients that measuvas for sach industry
the total employee ¢compensation gen-
erated direetly and tndireetly in its
supplying industries per doller of the
industry's outpnt delivered to final
dernend.' The resulis are summarized
in teble 4, which shows the J=0 indos=-
tries most affected by each altermative.
The total amount of compensadon
generated by $1 billion of final demand
varies from a low of $469 million for
the “PCE" alternative to a high of
$86] milion {for the *‘education”
sliernaiive.

Tha compeneation generated by tha
“PCE" and “education” alternativas
is mainly in the non-material producing

ﬂﬂ&hmﬂt’hﬁhﬂrlﬂﬁﬂmmt wikirixss
devalpsd by BEA et st In tha khiies] nok
o the dmid of e artiede,
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indusiries. Only thres commoditp-pro-
ducing industries appear among the 10
most alfected by the “PCE"™ slterna-
tive: food end kindred products (I-0
14), apperel (I-0 18}, and printing and

“publishing (I-0 26), and they account

for only 11 percent of the totsl com-
pensation generated. Although Gve com-
modity-producing indusériss appear on
the list for the “education’” nliernaiive
they sceount for only 8 pervent of the
total compensation penerated.

The impact of the cther two alierna-
dves, “investment'” and “mmaitifamily
dwellings,” is mainly on the commodiiy-
produciog industries. New construstion
(T-0 11) is the most important in both.
The other commodity-producing indus-
tries affected by the “muitifamily
dwellings” slternative axe those directly
and mdirectly supplying the consiruc-
tion industry, e.g., stone' and clay
products {I-Q 2¢), primary iron and
stesl products (J-0 37), lnmber and
wood producis (I-0 20). Equipmeni-
producing induskries affected by tha
"“investment” alternetive are: mobor
vehicles (I-O 59}, electric industrial
equipment (I-0 53), and metal working
machinery and equipment (I-C 47).

Three service-type nduzires appear
rather prominently on all four lists:
trade (I-0 69), transportation (I-0 65),
and business services (I-0 73). The irade
and transporéation industrias are asso-
cigted with virtually ell transactions
involving the sale and movement of
materinis from preducer to both inter-
mediata and final consumers. Business
servicas, which include advertising, are
#ls0 imporiant inputs to most producing
industries. Therefore, these rather uni-
versally used services become widely
diffused indizectly as well as directly as
inputs assocated with eny patitern of
final expenditures.

Table 4 indicates the industrial eon-
centration of the employes Ccompensa-
tion generated by the slternative ax-
penditure patterns. Almost one-fourth
of the effact of the “PCE" alternstive
is in trade (I-0 69), snd 65 percent of
the total effact occurs in the L0 top
industries Hsted in table £. The remain-
g 35 percent is sproad arnong ail other
industries, Tha concentration for the
‘investment” alternative is similar,
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with 27 percent of the employea com-
pensztion oceurring in the construetion
industry (I-( 11) and €2 percent of the
total cceurring in the leading 10 indus-
tries. In the “edunestion” alternative,
howaver, direct ppyments of wages and
salaries by school systema sccount for

SURVEY OF CURRENT BUSINESS

T8 percent, of the total impect and tha
10 listed industries account for over 90
pereent of the total. In the “multifamily
dwellings” alternative, almost one-half
of the impact is in the construction
indusiry itself and the 10 top industries
aceount for over 80 percent of the total.

Use in Price Analysis

INPUT-OUTPUT analysis has been
used to assess the potential impact of
changes in the price of primacy factors
of prrodection on the prices of ather goods
- and services, For exarmple, if changes in
wage rates change the unit cosé of labor
in an indusixry, what is the likely effact
on prices in the rest of the economy!
Inputcutput enslysis can irace the
impects on the prices of other goods and
services if it ia aswomed that the in-
creased factor ¢ost is reflectad in the
price of the product of the indusiry
where it gccurs and that the incressed
cost to other users of the produgt is
pasaed on expotly in tha prices of their
preducts, A simple sxample will illus-
trate how the effects of such a pass-
through of incressad factor cozt would
be ecalculated,

Assuming % 10 percent incresss in
unit labor eosts in the iron and stas]
industry (I-0 37), what will ba tha
impact on the prica of motor vehieles
(I-0 59)7 If the jron and steel indunairy
passes on 100 percent of the in¢reased
voat, tho riss in price of iron and steel to
its users would be 10 percemt of 278,
the ratic of compensation to output for
tha irgn and steal industry as shown in
column 4 of table ¥. The amount of iron
and steel that the motor vehicle indus-
try raquires directly and indirectly per
dollar of its finished product is $0.21208
(she coeflicient from row 37, column 59
of tabla 3, the total raquirements table,
in the November 1048 SvrvEY article).
The calculation (L0 x 278 x $0.21208)
equils $0.006 per §51.00 of outputb, or an
indicated rise of .6 percent in the
faokory price of motor vehjcles.?

Similer calevlations will show the

11, The esleiliations can be wiido tesge dimatly orith the
mpadinl weboo-added oomfficlent matdets desaritnd In Lo
tehinkl naks

effects of the rise in iron and steel wage
costs on the price of finished products
of other industries, and the effects of
changes in the cost of other components
of velue added. If changes alzo oteur in
the cosis of primery mputs te other
industries the rasuling caleulations can
ba accummulated to determine the total
gifect on the price of any product.

Although mors slaborate price models
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ini-which pass-through assumptions can
be modified are possibie, tha I-O ap-
proach to price snalysis is essemtially
statio. The sssumptions underlying it
ore Tigid and not elway: realistic in
situations where dynamic factors are
likely to be dominant—as is usually the
eaze when theére nre real preseuras on
prices. The analysis doss not allow for
the effacts of relative prics changes on
the quantity of goodz purchased by pro-
ducing induvsiries (substitution) nor
does it permit evaluating the “band-
wagon"” effect whereby a prics increase
in one industry stimulates prics in-
creases in other industeies which are
unrelated to cost considerations, How-
ever, the -0 approash does isolets one
element in the somplex sai of fectors
which influenee prices and may be use-
fol in sitvations when the assamptions
appenr resscnable; e.g., a period of
cost-push inflation.

Appendix: Reconciliation of Alternative Bstimates of Industry Yalue Addeé:
1963 Gross Product Originating and YaJue Added
In the 1963 1-0 $tudy

BEA prepares unnnel estimates of
grosz produet originating (GPO) in
each mejor industry. (Preliminary asti-
matas for 1972 are on page 19 of this
issue; revised estimates are puhlishad
each July.) The estimates of walue
added for industries in the 1863 input-
output study are based mzinly on the
GPO estimetes for that year and con-
ceptually agree in totel. Howaver, the
data underlying tha GPO astimates
have besn reallocated to mateh the
industrial clagsification and the concepta
and conventions used in the -0 study.
In eddition, some preliminary revisions
to the GPO eatimntes, made in connec-
tion with work on the 1963 benchmark
of the national accounts, have Leen
ineorporated inta the I-(r estimates of
industry value added buk not yet into

the GPO deta. Tzble 5 reconeiles the
two zets of industry value-added esti-
mates showing the smounts and main
reasons for the differsnees ab the in-
dustry datejl for whish the GFOD esti-
pmates ara published. This reconciliaiion
should be helpiul to anyone wishing to
adapt the mors current GPO data in
modifying or vpdating the 1963 tabls
for use in input-output epplicétions.

The differsnces shown in column 2
of table 5 ara due to differences in the
indusicy classifications used in compil-
ing the twe sats of data. The GPO
sstiimabtes adhers strictdy to the Stand.
ard Industrial Clessifeation (SIC). Tn
the I-0 system, however, some indus-
tries are reclassified in order to achieve
industry groups that sre more homo-
geneous and that thus heve e more



© Al 1978

steble nput struciure. These reclassi-
fications, -identified in table 5 by 3IC
code, econgist of shifting velerinary
sarvices from the agrieuitural zector to
ihe servicas sector, oil snd ges field
drilling services from mining o0 con-
struction, and trading stamp companies
from services to wheolesale and retail
trade.

Columns 3 and 4 of table 5 give the
differences between the GPO and the
I-0 value-added estimates thet aze due
to the “redefimtion” of certain activ-
ities {rather than whole SIC industries)
from gne mdustry to another. Column 3
shows the differences that ara duse to the
fact that in the I-0 gystem all con-
siruction and - installation work per-
formed by employees in establishments
not in the construcidon indusicy (.e.,
force account consttuction) is redefined
to be in the construction indusbry.
Columin 4 shows the affects of all other
redefinitions: manufacturing and serv-
ice activities that ocour in the trade
and transportation industries are shifted
to the appropriate manufaciuring and
service indusities; frade acivities oc-
cwring in. other industries sre shafied

' SURVEY OF CURRENT BUSINESS

o wholesala and retail trede; and
manufscturers’ sales offices are shifted
from wholesala trade to manufaciuring.
The details nnderlying the figures in
colume 4 are given in foolnotes to the
table.

In the calculation of the GPO esti-
mates, the inventory valuation adjust-
mant iz distributed among the induztries
holding inventories. In the izput-
output table it appears as = separate
industry {I-0 27). The resulting differ-
encas in velge sndded by indusizisl
sactor are given in column 5.7

Tha remaining differences, shown in
column &, are essentiafly stabistical
There are thres main sources of these
differences.

First, preliminary 1983 benchmark
revisions to the national ineome and
product (NIiPF) acoountz have besn
incorperated into the I-0 value added
fignres astimates but not into the GPO
estimates. These preliminary revisions
lowered total GNP slightly ($114 mil-

The Indmstrial Jigtdteinpy of 1WA verles grest]y frHm
shonld ok e 1 ma'.-.mfﬁé'i“ h}\mmmlg
A5 B on

il ae poiithed 0 tabbe ll;lntlmaur.hnnlh a4
podo b areoonyis.
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lion} and chaoged the allocation among
industries.

Becond, the statistical discrepancy in
the NIF accounts—tha difference be-
twesn the fincoms side” and the
“product side’’ esfimates of national
outpui—is shown us & separate total in
tha GPO esiimates. To the I-0O tables,
howaver, there is no statistical dis-
crepancy, sinea the sum of value added
by industry eguals GINP.

Third, some estimates of velue edded
for the input-output table are derived
from differsmt sowrees irom those used
in estimating GPO. For example, the
1863 I-0 estimates of employes com-
pensation in the detsiled mining and
menufacturing industries wera basad
on data from the 1063 Censuses of
Manufactures and Mineral Industries,
whereas State nnempleyment insurgnce
records were used for the GPO esti-
ates. Also, estimakes of properiy-type
income for some of the I-0 indusiries
wora derived from the reporis of
repulatory apencies, whereas Imternai
Eevenue Service data were used in
estimating GPO.

Teble f.=Recomcillation of Extimaten of Indoviy Yahie Added, 1963
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Technical Naote

A, The methods used to allocate
value nddgd andfit.s compnnentﬁ m
mining and manufacturing may have
resulted in errors thei have s cumula-
tive effect on property-type income of
the industries in these sectors. Value
edded for indusiries in mining apd
mesnnfacturing was ealeulated by sub.-
tracting gstimates of purchesed business
services {developed in the I-0 analysis
of intermadiate Inpuis} from Bureau of
the Census date on *“value added by
manudacturs.” These industry estimates

wora adjusted Lo the confrol total for
valye added in the major industry divi-
sionz snd then adjusted to refiect the

reclassifications and redefinitions used
in the I-0 study. The next step in-
volved the allecation of employee com-
pensation and indivact business texes
among the mining end menviacturing
industries. Employes compensation es-
timetes were based on Census data om
sstablishment payrolls, adjusted to in-
eluda wage supplements and to reflect
redefinitions and reclassifications. The
sllogation. of indirest businesz taxes to
minkg and menwfacturing indusiries
was based on several seta of allocators,
depending on the type of tax or nontax
payment, #nd alao ndjuzted for redefini-
tions and reclessifications. Properiy-
t¥pe tnoome for an mdustry was esti-
mated as & residuel snd was, thersfore,
subject to errors in estimsting total
valus added or either of the other com-
ponenta. .

B. The ratios of value added to total
o;.lﬁfut feolumns 10 chrough 13 of
table 1) are intended for use with the
publishad inputruufFut. tables and the
reader i= cautione a.ﬁa.inst applying
them to other sets of data relating to
production or euiput without uﬁnﬁ
account of the special conventions use

in, the I-0 table which affect the ratios.

The main sonventions and definitions
affecting the I-O data on ontpni and
volua added &xe as follows:

{:.ﬁ Impuiations have besn included
in the I-0) measures of cutput which
are not reflected in tha ordinary statis-
fie2 on output in dollar tmms.] The
main imputations oseur in agriculure,
for the velue of nonpurchased feed
sead, and fertilizer; m finance and
inaurance, for the impuied value of
banking services; and in the rental and
resl estate indusiry, for the imputed
rental value of owner-oceupied houses.
(2) In most cases secondary produc-
tioh hag baen treated in the 1-0 sy=tem
s if it were sold hy the indvstry whers
it was made to the indua%mdum’ng
it a6 its primary activity. is done

in order to supply & product to all users
from 4 zingle source. Uunseﬂumﬂy, the
osutput of such “iransferred”™ secondary
ducts is counted twice—ones-in the
Industry where it is made and again in
the industry from which itis distrtbuted.
(3} In other cases secomd activi-
tigz havs besn “redefined” from the
industry whera they occur to tha in-
dustry where they are pui . This
maanz that both ge cutpad cOYTre-

spondisg inputs (intermediate and velue
added) have besn shifted. If thess
redefinifions sra sizeabls, they ecan

affect the value-added ratios of the
industies involved. In the case of forca
account maintenanes and repair con-
struction, the valua added and inter-
medinie npuiz which have been rede-
fined out of an industry are replaced

b0 intermediate purchese of repair an
maintanenecs gerviess, thus reducing
the ra.tli'a of w:]uafa.&ded to uu:itput. .

4) Imporis of goods and services
wh(ic%l mﬁha same n= those produced
domestically and which are used in
further production (ransferred im-
poris) are added to the total cutpui
of the i.udusl;rifpmducir_tg the domeatic
connterpart. such impuorts are a
pignificant part of the totsl supply
t.heg affect the value-added ratio.

{m:i Thg eutput 3&' wholesale and
retail trade s defined as gros=s marging
and excludes the value of goods pur-
chised for ressla.

61 Execize taxes are edded to Census
value of shipments and to value
added. Similarly, general and special
sales toxes are added te the output
snd value added of the industries
whichk gollect and remit them. Customs
duties are ]iu]a.rt af the output and value
added of wholesule trade.

C, In descri the derivation of
table 2, “Primary Inputs FPer Dollar of
Industry Sales to Final Demand,’”
the ocolumn of cosfficients from the
totsl requirernents tabla (tabla 3 in
the November 1969 article) was de-
seribed as o set of weights which when
nppliad to tha appropriaia value-added-
to-output ratios will make the column
sum t6 1.0. However, because of the
rostment of scrap and byg;pdt_mta in
the input-cutput tables, thiz is not
ttua i all cases. In anal'yzing the de-
mand for industry output, it 13 desire-
bla to aveid the anomalous situation
in which the demand for serap and
byproduets would generate outpui in

¢ industry which yields them. There-
fora, the dirsct requiraments coefficients
(table 2 in the November 1069 article}
were ndjusted to interropi tha flow

of these products before the caloulation
of the total requirements tabla {tabla
3 in the 1989 article}. The net affact
of these serap and byproduct adjusi-
wments on the direct requivements ¢o-
pfficients, which wera then uszed io
derive the total Tequirements table,
resulés i A residnal wvalue-sdded co-
efficient which is slightly differént from
the one which is published. Conse-
quently, the value-azdded caleulations
ing the published total requirements
ciente and the published walue-
rided eoeffinients 1 not sum to
grec:isaly L.0 in ell cases. Adjustments
ava been made in the waights used
to combina the value-added-to-ouipnt
ratios in order to climinate the effects
of this treatment of scrap and by-
products in the industries whera it has
& significent impact so that the value
added apnd import content of each
fina] product would add to 1.0.

D, BEA hns crented four sets of
special. value-added coeflicionts that
can be used to calewlsts in vne step the
industry distribution of the value
addad generated directly and mdiract
’hﬂl an industry’s sale to final demand.

& four sets are:
Total valye added tiom
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The set of special value-added co-
efficients was calculated by multiplying
the rowa of the {ptal requirements
table (table 3 in the 196D articls)
by the ;aﬁih of walua g;df;d tud totak
cutput for the appropriate producit
industries. To daﬁw E:m set of speci
costficients for each of the componentia
of walue added, the process was re-

ted, using the ratio to total output
?::the appropriata velue-added eom-
ponent,

Tha four sets of apecial value-added
coofficients sre available on one m%—
natic tapa and can be ardered for 3200.
Raquest should be addressed to the
Iaterindus Economies  Divigion,
Burean of Economic Analysis, TL.S.
Depertment of Commerce, Washing-
ton, D.C. 20230, A check payable to
uSES4, Deparunent of mmerce"
for the total amount must be enclosed
with the order. The tapes are generated
on a Honeywell 1250. The data are
inscribed as 7 track, 556 BPI, and
are aveilable in either oven or odd
paril;{, A detsiled description of the
tape tayout is included with each data
taﬂ)e. %]aasa sperify parity desired
when

ordering fepe.
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